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Abstract of JP7098402 

PURPOSE:To provide the semiconductor laser 
device which is increased in energy density at 
the focus of the semiconductor laser, the 
optical path converter which is capable of 
increasing the energy density by extremely 
diminishing the focus of the linear array 
semiconductor laser device and the powerful 
semiconductor laser excited solid-state laser 
device for which the semiconductor laser 
device is used. CONSTITUTION:Dotty laser 
beam groups are disposed on the front surface 
of a linear array laser element 1 0 and the laser 
beam groups refracted and collimated in a 
direction nearly perpendicularly to the direction 
of the dot lines thereof are received and are 
radiated by perpendicularly rotating the 
direction of the laser beams from the 
respective emitters or the respective emitter 
groups, by which the laser beams are 
converted to substantially ladder- shaped laser 
beam groups. These substantially ladder- 
shaped laser beam groups are independently 
collimated in two directions and are converged 
to the focus, by which the density of the laser 
energy at the focus is improved. Such laser 
energy is used as the exciting source of the 
semiconductor laser excited solid- state laser 
device. 
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if ttHftu— <f©aecfflv5tis x e 5 v 

S/a5>7©fgft38*bMfi<, $fc*-©fgft©X'^ h 

a>Bttu— (foEd^tcffiffl-pt&vcfctiao cofc 

[0 0 0 3] ¥»ttU—1f (LD) ttSSS^*^ 

ftV\ a&, «tll*¥««:U— lf©3XhtfKg£Ttf 
<3^46fc„ U— •fiOX^SK^Tfe, C©«fc5&^ft 

ftt, ^-©tr-A a a H «A^-flSWtS<, L*>fe# 

[0 0 0 4] U-^^WI-SjgttfflXhv-f^l 
0*~l 0 0*a^W£SB5UU 5^tt©)tiS*#^5 
h =74 U4¥m»\s-*f ttifttH* b-1f t 

[0 0 0 5] ^©rSltSX Y ; 74-?1*-mt 

</}K.m&lLfcV-77ls4<D¥m#l'— FfcLTCW 

ca^S) a^2ow©t,©ST'X^-r5ckA^ff 

1 fC^-f J: -5 100/im~200(i m©SSgq 

1 cm© 3 P®rtK-SKfiTE5>JLTl,->S. 
[0 0 0 6] COiSfc lffl©¥S9f*U— flR^Jb^tt 

1 o*~isi o*©u— 9wa&r*wma£Wfo& 
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[0007] u—vtox^mmsmc-mi-zhyjzf 

ftttft ttgttJBWt LMSf£# * < HQ 4 0 * ~ 5 
0* ¥ff*»fltt'M<ttl 0* Sift 

jE<±MO<k'5t 1 0 0/im~2 0 0/imT'SSo 
[0 0 0 8] JCUiOi^ft^NWU— yo#tt<»»6» * 10 
Si* U~ »f*>5 OtftWyfi* U>X*ffi^T*3fc LT«E 9 

[0 0 0 9] D. C Shannon et. altfO 
u.t Lett., 16. 3 1 8 (1 9 9 1) TH 

(D&oKT ]y^^m#u-^f^mm u>x*jbvt- 

JSLTlfcOi&i^ H#U-^f*Bie-r*»IB*BKR!LT 
<, $fcLDtt©¥fM#K:o^Tfc^mm®*k:Lfr 20 

[0 0 10] -73, H2fc^-TJ:5K:, XF^Xtft 
LTimfcv^nUvXfcttfrStfTEJiJU £4 
©Xh^Xtt£j|lttL.3y*-hl,fc&, 

<*BKWifcLfcCfctfajn*1*:J:t>, WB¥4-0 7 
8 1 7 9*f&SJ (*Bi:ra-fflllAfcJ:**H1*Wia« 
mo 7/8 2 8, 3 4 7^t»fS-r5) IcBB^SnTV 30 
5 0 Lfrltttfe. «*>5iAJ£e-AX#-yl»8a:Jfc3t[ 
U>Xfclf-AX#-y ^©^©SB! (oSOMUV 
X©«u£E«f2) yxh7f th-Ut 

a vyxm^m cos dvy^d u>xo«^Ef8f f 

1) ©JtT'BiS 5fg* ( f 2/ f 1) fctti^IKgNtfc 

teX^-fX©*! (a)0 : 100(im~200|i 
m) fc±8E«**»ttfctt (u)0f2/f l) S 
6j^tt}fcS©«##*fc/hS^ (1 nm«T) ©T*H 

(f2/fl) *»W-Tfe*#4X#-yhSttt4 40 

tT-AXtf-y F*/h£< LTft©&S£;*;*<*£fc«> 
£v^?nU>XttXh-7'TXfr££5'<<Sfil,TEH 
Lfc^tffcVNi L-A^L, Xh7^X^©a®fiSt^©^» 
ft*'** U vXMPttfcHft Sttitx*;I/4 ? -tf 

zMFfi£# t £S'J4 © ~>v y K 'J * ;i/ u :/XT-Hift 
L, SKfiEtf £ 7k¥-l£ftZm <D-> V y F U U^X 
TftftU Sifi#tt&ttffl©byX&Xh5>i'Xfr&£ 

¥ff##*3fcJ8©&* h 7-TXlc 1 ft 1 t» so 



(S-rs^^ns/yyFu^i/U^XttitLTES-ra 

[0 0 1 1] rUlg£nTt>&ftgtfJ&LDXK7-l'Xfc 
Lt> J?3 1 jinu H2 0 0 (imCtO 1 2#tf fc?-y?- 
SOOMmT-SBJlJUfc'E.CA^So Xh^T'JtOffi 
J«»HMf-A»»ft 1 0* **Tf£©T\ Xh5-fX© 
tB*f«frP>&3. 4mm©i:C5-PK^±0Xh7l'X« 

t>£3„ *©S£©&£ U>X*fif>fc fc * it. 

-3<Dm±\syx<D®£ft&*ft-2ytmt%;*). ?*- 
%isy?\syXcD&&£m&z&i l cmit2>rctb. i/x 

y %;]/]syX7 £ffl</^T&x h- 7^ Xft£&<«? a y 
^-h-r^fcfttti, 3. 4mmWrtOgSfiLfttCtHK:l' 

>X (^ffiHf 1^3. 4nmi) *B 3 

y ^ - £ ft**** SUBS U vXOfcj&EI* F 2 k ©ffl 
(f2/f l) %X\>7<<7<DmK.Wf 

[00 1 2] ccDJ;5tfiE*, ^ttctB^-r?.y-7 

[0 0 13] ^ttb—ySlEHftW—ft^t 
<fc5fc> Hf*l^1f«JBO i E-K2SIIBK:iNW*U--lfffl 

[0 0 14] ^NWtU--lf<0JSttJi*-*7c«k:E5UL 

owj-x±©m73*n#e>n, u~ yv^^njDifflhLT 

[0 0 15] 7;l/fXh7< , 7"7t/Yi|mft 
6OBtt*)t*l^>X*ffli/^TjfcJ1£UTa0iitra*» S 

[0016] comizTMtmiti'-v&mmytm 

1 an8£M£©T? , 31^©b>X^^ffll/^T^Scir 

-a^ 1 -o©x^-y Ftttaoiife-r, EKBa*©av^ 

[00 17] 

[«w*«i»»bj:5k-r*«wm ±aLftiwiit«i3^ 
fe*i» u— if«fi*ii«-r * c k t fe *. 

[0 0 18] *»W©»JOS«tt, yzi77U«fiMI* 
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tzc t* *jmKtztcisb<DWi®%%t&%mzm&t 

[0 0 19] *»WOMK»jOl«(4, ±IE¥*#U- 
tf»H*J8^fc> 3fi*4^i*U— IflWSHftU— H« 

[0020] 

1*2 tlfc b— tf If-Afcx 5'^ ©ftHtffifctt LTS 
il©73|p|tc¥tTfb (n'J^-M -f33!l©niM-h 

©xS'y*Sffl#ft*«{^fc£ffi|5]LTtfi:frf 3)m 

Ex = y ^Sat^JS-T 5fflt¥ffftt S3! 2 On y 
*-Mfi?£, 2*lR]K:¥fffk«tlfeU— 9*tT— 

[0 0 2 1] JJE8r|©B«*»*rSfc«>» 
JteBoBfffitf ©KX'J -y ho*iqi*3fc«lt»oT«ffii: 

U X77 b-f b— \ t <omiWK.1iRt£-&1i£ 
t*¥f®£tZ a IP'S, ' *5SWOJt»aSi88tt, 'J-7 
7bf'¥ag#b— »T05-r >tf*L;fc£x=-y^ gL 
<tt^x5-y*»^&i£lif$naU-1ftr-A©x5-y 30 

£3 testes ntvs. 

[0022] jgtc. ±EMtfflog«*a*raftft» 

[0 0 2 3] 

[ftffl] 'JrrrWW *- FOjSaHlttBW 
StlftlttEVXS -y^^e©U— tftT-Att, X= -y^ 

©g^£fa»Cft*f£ltf'h£<, flS&^fttjftS^tf* 40 

/J^I/>SS«Kx*;^-%*4'-r5il fc#T*#*V\, $ 

77 b-fb— «f^*-F3&»6tti*snau— f 

©±tMBfiU x77bi' b— VftJ*- F©it£C*ffSL 
T*tt^©T\ /hS^8Ugk:x*;U4 r -:&&4'-tSC t 

tt, 'J -77W b— F©jS*S#lcE?iJ* *i 
fclfflS^x5.y^^e>©b— ^e-i^^rS! 1 ©n'J*- 
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•y#£ffit£iWffiKO^T8£TO&ftiIgCU cn* 
±E3WSfflft»t A* LT b— tf tT- A©*lRl*g*.S 
-y £l*fc'»JS*-«£|fc*KHnM£T!6 
le]2-fc»\ C©JteS*S2©3U^-hj!5?-px3'y*tt 

*-*'»^«?Tl^k:iRjRS*5o C©fc»*^ 
©¥3S&b-1fgB«, 9*4*- F 

**4cfcj8«-p#*z:k3i»5. -f-ftfcb-iftar^EsBi 

[0 0 2 4] *5^©3fcK«j^*yx77b^**tt 
U— !f©Wffifc»»r*i:, ^IWJ-TTW 

©x5y^A»5ft*x3y***»6iS««n*U— iflf 
-ifcSftLT, *©b— tfb— *ftT-A©x3>y^S 

fixs -y z&w&fifatf&fttcm® Ltz&yezmtt 

©g|5#W& If- A#ft^iit?©&f£tf MylJWfc®^«£ 
MXctlc&L iJx77bY¥«{*b— »f©x5-y> 
*if«fcB( Lfc 1: JIJtHfc <fc 5 3 C t T* 

ts„ xs-y^c^jt^iRHc^^-A^y^-rscta 

g^T-fe 9 , *»o¥fTK«S?ttt^A>^x5 y ffr<b® 

ftmzm&Tm^mmcmiiE&z c t fess-esa© 

T\ *5SW©ttKgMg£{$fflLTlJx77b>f^# 
b~ >f©x3 -y **^«fifc8?ttfcEW-rsai**t, 

7 b— trcx***-**** * c ^« 

[0 0 2 5] Sfc, ±i2*<t»;£tffcb~ tftt^Bftb- 
mcaeftfc LTA«i-S*«W©*3SW*U-<fBiEH 

[0 0 2 6] 

[*ffi»!l] *SHB©j(E»W*H*ffl^TWTtttWr 

So 

[0 0 2 7] (fgl^ijl) 03 tt, *ISPJ©¥«K*U- 
■!fSB©¥Bn0, 04tt^©jxS^T'feS„ 

[0 0 2 8] v;l/^Xh7l'^7Ul'¥®(*b-1f 1 0 
tt, -8SWlcA¥T^St©T'4B*«Jl 0nun©HtU— »f 

e-A^stw-rs 1 ofi~i oofla (Mxtf 1 2(1, n 

■eiiQ£M.±6®&7fi2tiZ) OgttiXh7'f71 2* 
-y1JtcEy1JLfcfe©TfeS 0 SiSffllX h5l'^ > 1 2© 
WBDf±> flJAffifai 0 0 /im~2 0 0 (ira, ^*0. 1 
/im~l (imT, gtt^Xb7'T^©!ffiffi*^ft««n 
5 b— IfJ'fiajP^^ft^ftsbM 0* -50' , *S73 
lRj©tt«fl3y»l 0* T% 7WXh7^77H'W 
f*U— »f 1 0©^»t4oTl/>So gtt»Xh5l'r 
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«v;l/^Xh5^X7W¥«i*b-1f 1 0<Dt%mc- 

[0029] minWikvyXzot^^xv^^x 
7W*i*u-ifi o*«fifcW*n5P— »fjt*gtt« 

VX2 0 »ffl£fitett§UW#*#LTfttt«£iffii 
%t>£>%\,\ 10 

[0 0 3 0] tt£Sg&§§3 ot>\ m 1 w&\>yxz 0*> 
6ia*«n*u-ife-2»©wffi*Ai*jttt»LTsff 

9 0' EMiS*a. ^S^3 0ttv;l/^Xh7l'r 
(f 1 OC&gtt/fXh^-l'Xl 2tC 1 
» 1 fc»(&T*}tj¥*F**?SttJiX h 5-YXfc»J&r 
5i-5tjSSWK:E5ULfcfe©Tfe5o 3H©&#cU> 
X2 OKl«toTieSlRlK:*<Il 0" ©fcfcfcoT&ffcUP 
*^riRlK^f^fc*-3/cb— flf-A (03#M) tts 
3 OtCkoTx &gffiiX h Xfclctt 9 
0" BfiS«6ti*©"P» NttrftttftttAtt l 0* , J? 20 
»SrtlK:¥fi43lfilcSaiiSti* (B4#BD . W« ±12 
JfeWR?tttH»©gttJiX h =>4 fittsts X h 7^ XS¥ 

[0031] t: ©.t ? 9 0 0 .ftg&sjftssafcsrnfc 

gf©^r£^¥RtM^©T\ v^Xb7-f^7W* 
»f 1 0©ftimigffllXh7^X*W«£ 

[0 0 3 2] &2<»fflR\s>X4 0tfv;l/^7. 
7U^ftl 0©l6^lRltc¥t7tC^Ct5)tlTt/^o V 30 

1 ©8ttU>X2 0 fcftg&Si&ig3 OfcjffiiLfcU— 9* 
fttt. gttMxh^Xfttgligxh^i'XtSiSft 

tt^ttU— tf©H7tffi$fSt»ofc^[p]KK^«Si{^ 

*^io° mmtfrZo ^2©tt«u>X4 otiii©b 

— tf7tttl/^*a©^[PltCOV>Tfe¥?f§7ttS5 0 
[0 0 3 3] *JfcU>X5 0*<m2©ettl/>'X*jia 40 

[0 0 3 4] CcT, SBl©ttttU:'X2 0©j!IU&8SI 
£fk ^2©ttttU>X4 0©jftjSiE(l*f3, 
>X5 0©«U5ffiK*f2, gttXhvf X©H£o)0, 
jf^dOfc-TSt, -<i©gtt®XH5l'X*^©U 
— ifotT-AX^-y h©«fa>l, P*dl«, #©«fc5fc: 

[0 0 3 5] dl=d0- f2/f 1 

ml = a)0 • f 2/ f 3 50 
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ff?T, 8c^X#-y h*f»«ftftttt f lRtf f 3tt*# 
^SHIV^. l<1T(i)0*M 0 0/im~200/im, dO 

tfo. 1 /im~i /im^sact^is-rnff f 1©* 

tStif 3kJt«LTraStft64l/->. 0)0*^2 0 0/1 
m, fcfyf-*<8 0 0/im\ gffilX h^XStt/jlR)© 
ttl#S 1 0° ©0jT*«, P©X h5^XA^©b— tftt 
Xh5l'XSffi*>6 3. 4gM©ES7*5tt#ftlCfi3: 

ffl*x^;l/^-^:5{!)^< WJirrsfcfcfcli, Jg 1 St/ 
|g2©tt#U>Xti«tXh5'f'XS®frP)3. 4mmJW 
T©e»dBtf !>, U— ift:-A*¥tT{fc-r 

Sfcfefctt, f It f3fc«aST'fe3. 4mmTfftttn{f 
ft^aVCtJC&So LfrU f 1^3. 4mmJ-XT©ja 

a^tt^jtom 1 ©tt«u>x*x h^^xsffi*^ 

3. 4!nmyT©SIgttcM£s #SlJl©)fcS&&&S§?U- 
■tflf-A^lelfe^-tirSt, &gttXh^WX£*ffSf S 

1 0° ©j£#»>**-f*J:3K:ttS. ccSfclftfrSrSSi 
2 ©ftttU>XT»¥fT31£»c-r SfeaiuttftAElB f 3* 
+^#%fflCBSaci:A<T*?So HP'S f 3(±3. 4mra 

«fcT-AX#-y h©itSo>Hi2 0 0 /imfc&So C©J: 
*^W©U— fSBCitiff e-AX#>y h©S 
o>ifcjp^d i«r+^/jN?%<it<:-r5i: fctfRrtlfc&D, 
y - 77 U— (f2V K©tttt>*a««fc:?ijffl L 

U— ^SHtt U— (fiOl-^ U-if ^ XHt LTEJgfflfC 

[0 03 6]ia5tt, 'J^TKb-lfm-Kt 

KQ C WL D^*ffl^3i§£©#58l8©¥#ttU-1fg 
M©¥S0T*feS o yr77WU-fW-Kl0 
Ktt^m©gffilXh^'CXl 2«*!fl»fitS^6nT 
VT, *SWtE«I»)©&t,>iSS«S^£SP^fiKLT^ 
S„ )fc8S^^S3 0«, g1±«Xh^i'X©'9-i'XfcM 

•T57 l £^«?^jii^^[iilifi*ltEylJL/c«,©T'^5 0 S 
1S«U^X2 0, MM3 0« *_2ttttU>X4 
0, ft*U^X5O©ttH J f>^ffltt03ic^WLfcfe© 
tlHlUT'^So C©J:3fcg1tJlXh-7l'X©i|!itf}St/-> 

3tBS»S©3lfi^JIS?*gttJBX h 1 » 1 

(&s-e*fc}t»a»s©«fWB*!fca:*. *si^t±, 
t©fu>otaaaa©gttH^h5-i'X*»csi:«> 

Tcn{C^)S^-tifc i £,©T*fe-5o Sfc, U— »fXf'^-- 
F©SDIflB«jSUi«i:ft««t>OK 1 *©X h^i'Xt 



(10) 



7-9 8 4 02 



17 

tct><Dt3ZZ.Z>Ctt>T'2Z> 0 

[0037] men. %-?T'(x& o*fflv^ft*^Wfc 

*SB©¥ffia, 07«^<DS:E0T-fe5 o ± 

-r^6 o©§^s*Egu b— fi ofre>s*h*fts 

SCttfT'tSo ft, 1 0WOttJ**#-TS'J-77U 10 
>TU-if£y*-Fl OfcttBfcU 37S4 0 0/HI1 
®3t7T-Y^6 0©AJ*S±K, 37©HSIiJ:>)/h2V"> 
b— tfxtf-y h*»j«**J:3fc*jSLfcl/-*f«Ba: 
6 0 %03&3S£Sfi!tl,T^£o 
[0038] (HfiSflJ 2 ) 0 8-tt*89laftB&!tS8ft 

0«, H8t**J:3fcfi¥75lRlC3t**f 3 2*a3 

S^[pItgffilX h 5l'7'©«D5l^*Wrs U— If e 
-A3 7*ffiCSiStS*-r*S)tffi3 4 fc. T^ft^f 

Stlfcb— (fe-A3 8%®^5.SiSK:ffl^j'r5tB^H 
3 6fcS#T*. ^¥* ; ?3 2«, 0|X.lf|R!>3iLMM 
8 0 0 /imT-^Ta^gffilX h5^7fr£Jfcj*£n 

^7j<¥ t x h 5 ^ ygffiTj ift*frr s u— y tr- a 3 7 
0° mmvTzhv'f-fnjiftiiffmmici&zx.oi&gM so 

Lfc£3^*sn*cfc#SB©Ktt±*fc#i:Ll,\, 

» LT-£©S « ffljW>6*Bfcfi» LTftiM© 

*lRl*aa)iL, ^■©«Ji±»f U"#felctil<*« e fc 

[0 0 3 9] KRHBMH 0Kffl^5«¥*?3 2tt. 

SLRSPS8 0 0/imT?gtt®Xh5'l'7*AM 2<1M.£'J 
-77WU- Ffc&fflf Sif^Ktt. 

Ht)jILiaiB8 0 0/tmT?*¥3IS?*l 2fl 
<BKfcfc©fcfcS«, 

[0 0 4 0] LfrU 05k:^Lft|l«it5<K£5J:3»c 
T^©gB^«lc^9 0° U-1ffc:-A*S£ElbTffl^.5 so 
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cfcfccfc^ £Rttfc*©llflH*«fcLT*rr*tt?tt 
fg^SP^r toft'J-77Wb- »f 2V F £ L T$ 

[004 1] g=77W U— !T*-f *- KOfiMtflBtf 
¥BSTJ6aci:lc«(SbT}tlSfflftS3 0©AME3 4 
fcttiSfig 3 6 fcttJtt&aSfflO^fcHoT^ttftt 1 
o©¥ffi±fcfc-5 <k 5 IcmWt Z> £ fctfb— fgB©» 
ii±»IP^Tfc3 0 ft, 10©;UW!£fc»LTtt**? 
©<*» T20©ft8K#*JLT20©ffljtffi*>5»lff S 

.tatf act actress c©^tfediS4ffi© 

[0 0 4 2] ±EJtt*«?3 2tt» ^3^3ftBfflfc» 
[0 0 4 3] H 1 014. 2«[©SBBOfi**-p«ttB 

as* ^-sx^ffi t ta«jt««sBK mm a mm t 
**rr*fls**F©rt«fc, 4Mfi^}^Ni£ir-fs 

BlOSWffioi, fc^lffiffiB^f b/UN2**f SJB2 
©Sltffio2*'iSlt5nTl/^o ^$a©#(4^^h;b 

p*#f5Ait7fy4Sl©KI*ffiolfcAltU £<DW 
T'S»LT)t«l©#fit^^h;l/B, U— f^V^-F© 

T^$ft©#ffi-<^h;l/C, U— fit**- F©«MW|r! 
tMlStlZo 2ft©SSffi©ftg£fifr5£©im£ 

*^fi-r«j:atisB-r5ctt<fc*), x«jtA*2«j 
©soffit? 2 LT^«©^iq]^ft g e mmtz 

U— lfe-A©U— *f^*-F©SWK 
[0 0 4 4] 0 1 1 (4, EtjfffiKfiWSEWC&ttfcB 

B = A-2(A • N1)N1 - (1) 

ft«N2©SWffio2T'SWLTffil>}^C fc^Sfct, C 

n6©Mfc«i-r*BBBtt, 

C = B — 2 (B • N2)N2 - (2) 

Bp, C p©MCtfiKfi-rSo BP^s 

B p = A p-2 (A p • N1)N1 - (3) 

C p = B p-2 (B p • N2)N2 - (4) 

Sfc, AW^JtWltU— >f^1'*-F©Sflll«SS-r 
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A • Ap = 0 - (5) 

A • C = c o s 0 • • (6) 

(Nl • A) 2 + (N2- A) 2 -2 
= (1 -c o s 0)/2 
(3) , (4) ; (7) frS, 

(Nl- Ap) 2 + (N2- Ap) 2 
= 1/2 

6 SilK HUH* S *» 6 » ffittSO&flK * h >Mi 
fcASlJl6i:©HIK:tt* (5) , (8) . (9) »::*»)« 

sasnscfcfc&So 

[0 0 4 6] (S3, JtBSaJM8*«2ttOfi«ffiTfHSLft 
[0 0 4 7] 3«UX±OS«ffiOfi**Tf«l*^*)l£« 

[0 0 4 8] fl*tf, 3&©gf*ig©l§£©:i£ (8) 

(A • N1) 2 + (A • N2) 2 + (A • N3) 2 

-2 (A • N1)(N1 • N2)(N2 • A) 

-2 (A • N2)(N2- N3)(N3- A) 

-2 (A • N3)(N3 • N1)(N1 • A) 

+ 4 (A • N1)(N1 • N2)(N2- N3)(N3- A) 

= (1 -c o s fl)/2 - (8) ' 

(A p • N l) 2 + (A p - N2) 2 + (A p • N3) 2 

-2(Ap • Nl)(Nl- N2)(N2- A p) 

-2(Ap • N2)(N3- N1)(N1- Ap) 

-2(Ap • N3)(N3- N1)(N1 • A p) 

+ 4 (A p • N1)(N1 • N2)(N2- N3)(N3- Ap) 

= 1/2 - (9) ' 

[0 0 4 9] L*»U .kOSHEttft^SfcLT*©** 
oft), ®sb<D2&<DB.Mmic£?T 
A**JW*2 0E»*#fcfi»#8H\ ±W.m&jS. 

(8) fc*^^Tffl*i>OA«3t»fc3tLT3t«« 5 ft|ftfl 
»tSSoT^5„ S£oT, ^3©5*f®^C©ft^e 

£©1153 ©£&fffiT"£tf LTAS-fftll t |Q WMlIC 

mtfrs c©i:*» u»«n*jia»©P 

©t>©fc#LT9 0° Slia-rSJ:5tSlifSDOffiBfc« 
»*ft»**dfc:«|*r*. c© J: 5 



fiKf h;l/A p htiitift©fc©C p timSBHtottZ 

A p • C p = 0 - (7) 

(1), (2). (6)^5., 
(Nl • A)(N2- A)(N1 • N2) 

- (8) 

-2(N1 • A p)(N2- Ap)(Nl • N2) 

- (9) 

10 &Z(DtmVKl£Q*mi<DE(t}Z&f&t&£bti i T*% 

[0050] 9taxMttt^vxj»-cmAtict»'e 

ITS. ±fflfiWffitt7 , JXA©rt»E»Stf ■ 

SlStSiitKS^. X'JXATfcfigSftSftlS&gSS 

4tO*«»*. 01 2tt, £aHS£2tt&ofeft&¥tt 

[0 0 5 1] 01 2©HftilX'JXAABCDtti£^rft 
20 ABECDEFG 03©*i!iiT-«2ttS„ fip-&tt3*fg?tt 
AiHABC, ffilfIACD > SIOMIABD, £ 
2©gWSB C DTia^Stlfc=ft»Xy XixTfeS. 
AtfffiABCte, 3fcfrfte0ii(lEA B ECO— SPTSo 

Sttz&sizm.mznZo §n©s&fSABD«i^#: 
* 2^-rasA b g D<z>-m-umf&i<tu wit$m.-efr 

OA&ftCftttllCftLT 4 5° £B£LT^So lfl2©K 
ItlBCD « jiTjft^ 2 9ft -SgiJ©ffi BCDF ©-gRT* 
*MiS*U ffitt7k¥ffit^LT4 5° «$LfroAI-fft 
M ®^tffiK5oT^5 0 ajIffiACD&jfc&ftiiffi 
ACDEO-gBT*feS 0 

[0 0 5 2] XM^tmtV-TTU-fly-^^t-^ 
© 1 OOSttJf X h5-f Xfr&fiSt»2ftfc u— »fe-A 

T-fe >o , watt** h x©*iftK »^&r 
So AWJtenittAWffiABCfcsattBawu st*fx* 

;l^-©«t££«tfAI-f®*iIj§U #^T-H 1 ©g|J 

iabd KA«-r«. ^ i ommimmr. xm^m 

40 T|g2©g&fffiBCD£A3tf So £2©SI>fffia7j< s F 
2ifillC»LT4 5* ta8LTVVS©7, ±fBA«7fc!§« 
£2©gStffiT?glifLTiBa±^t3ttf. Sg2©g*tE 
T*S»LfcSl*7leS«Wtt5fflA C DKfiafcAWTS© 

[0 0 5 3] COt*, AWJteBOiSttJBXh^'fyK 

2 ©g&® S t f fc SttlX h 5 -Y XCWJSf 

so [0 0 5 4] =&fiKX';XAABCD©J&K*MK:l¥L 
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< Kg^ttfcf, HftJg A B C feHftfEC D A fiBS rflffl 
HftjrefctK SAB. AC, CD«fi£*<^L<, ft 
BACRtfftDC AttitftTSSo lABCfclCDA 
afiSLTfc'K lABCtlABDOftm ICD 
AfcffiCDB©&-rmt4 5° T'feSo ^©Alffi&E 
ABCT*£9, JilltffitffflCDAT'J&So B8K^riI 
?K MABCtCAWLfcft^&ffiABD^TffiCDB 
U ISCDA^BtMrt-*. HP'S, iKW 
6ffil*Lft)1£*l^ffiA B C \z\®tZ><D*mia 1 02fc 
■fSfc, ffiABD©*a#a2/32 x ffiC D B©l®#a3/33 10 
T£K»U ffiCDAO«»o4P4kiB:t»TBHrra. 
[0 0 5 5] tfSffllXh^Xtf-^TEW 

Hf, ifS/j^l 0 0/im~2 00(imOXh7^1 0* 
~ 1 0 0*tf£4Bft 1 <»0¥ffirtlc-SlfflPiTK>JbT 
t/>So foT> 1 o©¥iS{*U-1f?R?ft*& 1 0*~ 1 

oo*© \s-^&mmzm&<oim&5-?L s 0 & 
tf- Ai&sjft ttgttJi t*f Lsadtd#** < *u 4 o • 

-50 s 1 0° T'feSo « 20 

3fcS©«ttfiiftS#*«!llE <0. l/im~l(imffet)> 
7j< J Ffi2»fil£<±^©«k5»<: 10 0/im~2 0 0/imf 
$>Zo £<r>1iib. ♦ffrP>©ttl*fft£byX* 
fflv^TBJfcU 8 ffi&S#t48Sfc:85J: 

fcttLT 1 *f 1 T-v^n b>X*»fS£-y:TE?iJL& 
^f*oUVX~e-AX#-y bfflffiSli:Xh7'i'X~ 30 

v-r ^ d b >xwsm t ©Jt-etts s <g^£x f 7 x 

[0 0 5 6] C©7c#>, T-i'^Dl/yXiiXh^^ 
6&S'««tTEBLfc^Av>7b<, x^fXft© 

s»ja»©tt»ft * ^ c t ztc mm l 

l/N, fCT, S*B»fc*¥l«#i:*8iJ4©l'i'XTB 
St, *¥*#©*)fcffl©b>XttIiLTEBt*Ci: 

A^FA&nsfl 1 . *¥rt»tov^Tti o° t^*>ms 

ft*<feSfcftfc&5-£©gB8JK±T«&ll±©X F5 40 

So 

[0057] iSttfflxh^-i'^e.jSi/^iis-c^-r 

Sfci&fcfc}:, X h7^^Jt|p|±*'aftC)ftvX**^S 
[0 0 5 8] *CT, BBL©Xh5-1'XjlfitfBa:&& 
«90* lalKU 1&fe» : ?ttfc:E5iJLT^5fr©<t-5K: 

xyXix*flj^T£#ra. bp*, hi 2©<};?&xd 

XASr&X b5-^Xfc 1 % 1 T?*f££#IE?lJf So X h so 
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Xft a 1 /3 2fiX'J XAF<9T'© 2 |5]©£KSf? a 4 0 4 
©J:5fc:ggSStt5o o$t>, X h5^Xtf£!£;&Si§ 

CEML7c>"J>H';*;l/byX J f>nttbVX2 0£ffi 
l^TgftU *¥Ji£#ttHftliXyXAfr5©ffll«fro? 
Eft XU XA K <fc O SB L T *©*«l*iN«* U— tf © 
ft** tffiKL feBBft X 'J XAfr B ©tBBjfcfcBJW 
5 <fc 5 1 v"J > K U *;VU>X 4 0 %SHS-rtltfX h 5 

x~~> y > k y u>xm©y£¥re«*ft <Uot 
fe»H±©xh5-f^%Wfift*ckfca^. 

7*-A->V^U>X~e-AXiI?'> hfa^gftX 

h 5^ x~-> y y f y ij/vu^xmrnm t ©j±*/Jn£ < 
tns©-ps©'>5v«jt^nfetr-AX3i?'y h^#e> 
nso B, ^SfiSc^tc-ov^Ttt, ai/vxi/vx 
~tf-Ax#y hmsmtx h5-<x— >y > f«j 

b>XF^gi ©tttfAt < &S &©©, ttigi©ttAVjN 
SVfcfeK^&tlfce-AX^^ Ftt*t<*P>ftV\ 
[0 0 5 9] HI 3tt. H 1 2©ye¥#P*B3», $? 
* L < It 'J -77 U-f U— «f Xf*- K©rSttSX h 7 

■f/hmtm.. B«»LTatfTERLft3i£Bia8i»©»a. 

-KCt^**gtt»Xh5-YX©MHfcraUfc*hT^ 
[0 0 6 0] ^77W1/-W^-Fi!)» 
■f, *©«»tf*¥fr&«Bi££S*6n*. SfoT, ft 

ir if-AttTBttTtttJSttBx f y i/vtmhrn - 

[0 06 1] L^L%*<e>, )t«lttLD^5©ta^t 
So a^tttll-^(Rl*|qIV>TI/-'573^il*LV'o C© 

fufettt, xyXATbi'A^omw^iiftxyXA 

1 3©XyXA7l^©ffi#ffi£W®tfiSft-3£ZEft 
JBTfe*BftX'JXA3 3*»*Lft316l8aaft»*^ 
■To c©3tB«»Bli: 1 J:»)f§5naP— tfif-AttUB 

©Xh5'fX)ttffi45Ci:fe*fo c©73StcJ:t)7c 
©JtttSTff^SftLftJttt^StiS. 
[0062] Hi 5 (is HI 2©7t^ ; ?A B CD©]I 
^ A ©g|5^^j£® BCDt WnKffiT'W -otc&ZLrcE. 
ftB^CJtt^B^^-rB-Pfea. HI 6BB1 5©}K 
¥»?=&M?iJElLTtiS^SS^«gg^^-rH, HI 7 
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it ctilz S z> X U XA 3 3 *(*4n L 

[0 0 6 3] HI 2<OHft*^UXA*roybfc'Hl 
3, 01 4 0i345fc»S»S*ffli/^i:. 9i:<X i ; 

XAfcASLftjtattaaft-rsci:^-?**^ xux 

T\ Hft«ABCD0^2 0Ki*BBCDk¥fT4ffiT? 
9oft£fti#BCDH I J*Jte9*?kLT, JgffiB 
CDfc»©tt9^?0]IffiH I J *««2*Ttt5»JEH 

SKttft< LD3fc*aMi&ttcfctfT?S*. 
[0 0 6 4] 01 6<0)fcBS»STttta»)l6»O)fc»llO 

[0 0 6 5] 01 8te, 01 4fe*W4Bl KOyt^m 

=?tmv3 {RoKamzG* zmn axu XA^svr 0 

BBTfc*. BPS* C<DSfttt:/'JXAtt, 01 

saxy xa 3m<DM&mcmf%&®mtffc$imt% 
siiftyyxmot, aaoyuxA*aasEjij 
-rackaVpni4»a*LT^a. ai 9BtRt, a 

1 ©Eftffio ltt, zk¥fcA*tt*AI»WK:»UT« 

o2«u 7jc¥ffi£fcH,T 4 5° fgvvtvc, S 1 ©SI* 
So iTS»LT7k¥fc^SS»3t»*«Bia±*«i:JBH 
f«. »3 0K»So3tt, HI«Wc}flT4 5 
° HRLT^T, »lSK:A«Lr*aj1Ma**¥fc:filRl 
LTUfcTTSo Sfc. ASM«Aa*)fca£ttLTS#g 

[0 0 6 6] 01 8<0»fttt^UXAABCDEFGH 
OJBtt*8ttWrSfcfti£^ftA I J K L BMNfcBfffitf 
Sft 2^HHftJg"?fcS=ftaBMN L Q P 
So 3i*#otaffiAI BL*A»ffifc"rsi:* Slog 
Mio ltti[**oafl|]Ijft*tt^T** A J ML* 

ABMKtfffiSU SfcjB3 0fi«ffio3ttHftaoj» 
IBPQLtffiSU WWffittHJ PQKaWBST*. 
*fc* jftA kjftMkttffiB P Q Lfr6«U«fifc** 
fr6, i*(*»ft»AMtt=ftttO»ffiBPQLfc¥fr 

[0 0 6 7] Sfta^yXAABCDEFGHfcftT, 
^DttS[*ft(0»ftfiAM±©ttScOttE»C. SftjSE 
ttHAL±©ffiftOfiffifc^Sft6o ffiADHE^ 
l OEWBSolfcai-ftli^ADfcK^AEkOHftT 
ffE3SZBBT*«*6, 3i 1 ©KWffio lfifcfcfco BOA 

b c DUttftttA b k«»A nitzmttzWiimm 



T?£:3T£2©Ei*ffio2rtfcfcSo SfcfitfBCfctt 
ft«AMfcWC»***S* =fta©ftBBPQLrtfc 
#ftU fifot, ffiB CG F^3©SMffio3^tcS 
£o Hfcffll*ffiCDHGO«iaH:AI*ffiABEF©»tf; 
TaiZli:*ti J Fn¥ffT**fr6. A*fffiABEF£¥ 
fif^feSo Sfc, _tB5E F G Httj£i&A BCD t^lX* 

[0 0 6 8] fa. C<D7VXl±&mi%l<Dlx.%ffiol 

t m 2 <Ds.mm a zn&mn t n z ©sws a 2 1 m 3 © 

10 £l*iio3fc<D3£iift#</ v fnfe6 0° tc^Sfci?). ft 

ttM«8ft L T T * 5 Eft S*&i6 1 gftf fttf Avrfr 
6, M«ftXffli:J:»)MltoX^UXA4ltft6n«. 
SHItt^U XACAItffiA B E F »A«3te»^Sffaa[ 
CAJfTS J: a fcEBSft*. m 1 ©SftfffiA DHEii 
A*fffiA B E F tmmKxt><). £AttBB?4 5' T'A 
&ftS£*¥;fiGlfc:<Slql-fSo ^2©Si*ffiABCDtt 

20 -ra^^sisfcfi^ao ^3ositffiBCGFttM 

fc>tlt*<iai#ffiC D H G ICBifSttlcAHLTaSIU 
JI0ilO)te«fcSB4WfffiOlRl**Htf9 0° ffiftLftJIfi 

[0 0 6 9] 02 OB. 0 1 8©3fc¥*WgSafiJ!IE 

ft¥f!S?£M^T^©A*fffit35 3 ©Soffit *«*n* 

« C 1 1 «fe 0»?ttO U — If If— At 

saw-**?*** 6 ns. 

[oo7o] 0211*. 3<@©si>f[S*#-rs^ftay 
XA©gy©0!i*^-rii®T*feSo c©^a^'JXA 

40 (/''So 

[0 0 7 1] 0 2 lO^tt^'JXAABCDEFGH 
<DBtf.*m.WtZtctb, i7?(tA I J K LMNDfcWffi 
^iSft 2 ^jZlZ^^TfeSHftaD L MN Q P 
•TSo 37j3f*©ffiffiA I LD^AI^St-TSi:, Ml© 
SMffiolfiffiA J PD#*H3U M2©SW!Eo2ttffi 
ALMKtffflSU SfcM3©Slifffio3ttZfta©^ 
ffiLPQD*««Sr*. i^<t©W^^AMt±Hftft© 
«L PQDi:¥^fT♦$5o 

[0 0 7 2] f4^fiXy XA A B C D E F GHCS^T, 

50 j«Btt»ftfiAL±, Aawiaatffiij-r^ot+^as 
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2 ©£ jffl©ffi$%SHST* 1 S £ ? SffitOffiBtcSR 
JtlS. j»FttjaBfr&»ft«AMfcWfc3lV\fcfi± 
OffiBOjSTC, j£E A M±, IRjftA^Bfl^B 

FfcHi;fi«*IHTfeffi«Ka6*. IABFEli^2<D 

s»ffi±fc***»A b t«4>A e *2mttz>wnm 

JSiOfiWffifctJWS. *»EH»SMlADi:¥ff» 
8»DHIi8»AEtWT*5. 8EoT, IADHE 
ttSllOSIifffiolKJi-rS¥tfra2^Tfe3*^«2 
©SliffioZrtfcrfeSo IS#AE«lll©5l*ffifc:feJI io 
I"*. «»EHI4»«ADi:¥ff, J8#DHttl8#AE 
tWr*£5 0 ffiADHEl±Sl©Efltffiol 

cis-rawrajajB^So j5Has3©£j*E©*tfi 

mT)P<D±lC&Z> 0 fftS^BCB^lADfcftf, IS 
»FG(4»ft«AMi:¥fT» fi^FGttg^BCfcT 
?T, 8^CGli8»DHt 3 FfTT?W5, IBCGF 

SKJB-rSo 22E F, FG, GH\ HEIJftlf 

E FGHliAfflA BCDtWT'W. 
[ 0 0 7 3 ] IS 2 1 HOftftgA D H E ttAftf^tf S 
(?Sif fcAITf -3 (ciHM^nSo 31 1 ©£#<f® A D 
HE«A»BABCDfc$aitigT?3£fo»K £ft»Bff4 
5° T'A^i^*¥^|plCIlnl-r5„ !g 2 ©Steffi A 
B F E«7j< I Fffifc*fLT4 5° Ofi^^WrS^e), 7l< 

¥fcA*w«3iai*saLh*tfiiRi-r*. H3©£am 

DCGHliSlt{cWLT4 5° ia&Sfc*tf H 
itKAI : f^SMI^7j<¥^|S]t(i(n]1-So iftECO* 
¥tlilRl?nfc^^ffil*ffiE F G H£fif£gjSfcAtt 30 
LTJSjiLx ttJg©tt$l&fcgII&»r®©lR]t?;&Ky:9 0 

[00741022 tt, 021 ©tt¥§K?*jg&M?>JgE 

[0 0 7 5] 02 3tt, az7htUOTtfl^i 
«JI*LT-f*«IC«J«Lfc, 02 2©&©fc3«©ttg& 

[0 0 7 6] C©ttg&Saftffl3 0tt» S^teWttAJt 
S3 4&tftBJifS3 6t. AM®3 4 fctfl 3 5° ©$ so 
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&A*&oT$fet>, ftvOtt!3*E3 6fc4 5* ©«& B 
£«>oT£fc>££§3©£*f®o3i:, A*f®3 4fc:#L 
Ttan-1 (1/^2) ©aST'^S-rS^ftt*© 

a«attfts«bWi«Fr*i>fnift«<»»ft*«6 0' *fcf 

40, *>o&83§lMtffc&SilStf£3©5l*So3£¥ 
ff-TS®3 9 t^LT^So 132 4 tt, 02 3©ftSS 

[0 0 7 7] 0 2 4 fc^-f J: 3 fc, SW3 0 0{iSSM 
ffi#S^fc¥fT*a:U *©-£©ffi (K2 4fcS*tt5 
±BD Wni*'W &U©W!olRtf»©«fto2) 

A^n^neo" ©Hftsyg»iffi©E8i3«J3i&®*fc-r 

*fctt*m (if7X, WIS) 36»64a a ft&^&i§3 
2«, C©ffi#3 0 0fr5>, ffi73©ffi (E2 41CSW3 
JSffi) i:©4-T^SD (STcttE) #1 3 5* (SfcJ* 
4 5° ) Tfc»>, *OHft»Jg©^|$fctt«St©fl& 
73©M±T*41-ftgF^t a n-' y"2T'fe5W42 3 P 

[0 0 7 8] 3fcK±ISia[ffS©3iaS»MliaKOt^TH 
2 5*#Hl/CW9rrS. £©ttSS$gS§§3 0t;i:, ffiS 
tS«©S^WJSftS*ft-r^4©ffi3 9fcfi*»tS6 0" 
©Rft^fc^TttfalTS&S©®©?^ Alt® 3 4 £ 
4 5° ©$g)£feoT£fc3Sfn ©K&fffiolfc, Alt 
®3 4MD*ttiijrfffi3 6i:9 0° ©8*£feoT£toS 
fg2©Klt®o2i:. CftC*f|Rrf*3l3©Kftfffio3i: 
*rt6RE»ffifc-r5fe©Tfc»K AI«1£tt£EI#ffiT± 
SWT So 

[0 0 7 9] JU*93 4£JlJtLfefttttt. Sg4©ffl3 
9 ©^ 1 ©Sltffi o 1 Kffi\,^T% 2 ©Sltffi o 2T?KSt 
U Hk:Mt3©£ltffi03T-£ltLTfflltS3 6 A^&ffi 

ftf-rso cct% xyybtt©«tt}fcw>»&tnstLfc<i 

¥4^^*^^ P 1 Q n?*f i: , c tttfAltffi 3 4 tit 
£-rsi*0#fr5ASffSi:* ^l©SStffioirt©^ 
P2Q2«, H2©SMSo2rt©«»P3Q3-pS*fU ' 
Htm 3 ©Sifffi o 3ft©g!# P 4 Q4TKIfr S©Tfx 

mwE3 6*^©tu^)tn, s»P5Q5T?a^nsc:i: 

•fnst©©. ^©<S¥©lRlt%A3rt9tJtLT9 0 

[0 0 8 0] *^t»Ttt, )lfijS^6©ffl»^tCtt® 
|g«ta?iJLfc^h5-l'^^«9 0° EHE«-S, 

fflV^T^-T5t©tbTU^o 02 5t^Lfc 
^"y Xi»B**#X h^^^tc 1 » 1 tWJSLTE?iJ 

§A^P5Q5©J;3t^^n5o OS!), 02 6tC^L 

fcJ:5K:, -8DB±K:*»«Cia?iJLfc^a©Xh5'f 

att«jLfcxh5w^Lok:aaisn*. 
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[008 1] ±ffi<D«ta!cfc:J£T«\ >0fc 

«fc»©Xh5^^*»ilU *MWLfcSJR«lC9 0 
° EHES-fracklcas^ C<D*§£Tt>, yyxAg 

[0 0 8 2] ^h^^fclSnc^ 

x*jB^tuf , c neoisttjifc i w i T»*s-rafi» 

[008 3] 027^ «**F3 2fcLTffl^8l 

2 <o=ft*y ij xix*mmtt*&t>#ft»&7 u x 

A^titfeSo C0«£7yXA«\ 2O<0Hft£| 
:/yXA0A»ffi*fil*, mtf7;l/^-*A^£g<7)^ 
r-< V^£fi6LTKS*L^< Lfcgl2<D£5ffi 
|p|±*S-&LTH2 4©<fc-5^Lfc^UXA-efeS 0 « 

[0084] 82 8ttB2 7lC**nfcS^yXA* 
y y XAO±ffikTffiO J tn€ r titt)16Ba»«0±Sfc: 

4ooe-i.o*s*nn^) ttRifiR^yyXAfc: 
«fc»)Si*^nTiRii:*iRi»cJiiRi-ra«j:5fc:«nso 

[00851029 3 2 £ LTm*Z#77 

yXA (d o v e prizm) *^*TH^fe§o ^ 

^yxAt±«isi(E^yXAf:fem\ ffimtf-smzLtc 

Lfe«*yyxArtT?iHiiELTai/H-r*o ^cr% a» 
icK^sgttJixh^>ry©iRitt±^7^yXArtT*9 

0 P IeIIELTM«)©lRltfcfia[ft(qItfcftoTfe3--^r 
%-rSWI^{f^-V>yyXA'(P e c h a n p r i 



zm) mt>mm?%ct&T-*Zo 

[0 0 8 6] H3 0ttH2 9t^«nfe^yyXA* 
MMEBLT»6tiS)iafiE»gg*^TiaT6ao *V 
7yXA£U-1ft£-A*#J4 5° «»TAW«**ft 

«>, s^^yXAtt^n^nu— tf^-ATu-roisi 
*k:aLTii(?4 5° «^-tv* 0 ^yyXA-^n^f 

nfcA«bftl^1flf-AttSttBXh5-f^OlRl** 
-r*-K*>60l^1fe-Att||Jl«lctt?tto*^4: 

10 

[0 0 8 7] S»ffi*fflV^S3tt**?tt^y XATft< 
TiiSfcEBLfcSWa-efeoTfci^o 03 1 BH 1 

2©ryxAi:rai;«#*-r*itt**?T** 0 smfc 

-f££?£4 5 0 «»*-arft*iOE««|ffioii:, 7j< 

20 y*Lfc#5X, -pyT&yZs *>y :xy^tffUJBT# 

[0 0 8 8] 03 2 14, H3 10Jtt¥*?*y-77t' 
994*- FOiSttB* h 5>f J: -5 

tr-A^^o[pj^^9 o° fi)t-rsi:ftfcxh^>r^ 
-r*- Kou-if e-AttHH±tt?tt^j**-rs j: 

■5£ft5 0 ^77Wl/-Wt-KOffittlXh 

**WS«i^tt«*tf S/y 3>¥#ftSig^n-trX^L 
I GA^D-feX*JtSffl-rS(li:fc:J:0S3lRl«T*So 

*>y n>jas*3pjfflf ss^tt. *©»Hffi*fi«fi 

^5«toOtfttt<oio<Da*-e/y3>^»(t^n-bx 
5**JJ8LT«II*LTB3 2©J:5ftjfc»«»S*}ftS 

[0 0 8 9] H3 3&H3 Z<0$><OtmV\m, 

40 *-rsgijojtKaEgiffi3 o^t^T^So 

[0 0 9 0] ft^ig?3 2&, -^OWftAlA2N2, 
A1N1N2, L1M1M2, LlMlM2tf4 5° Tfe^»¥fT 
E92^^±l£ A 1 A2N2N lRtfTfi L 1 L 2M2M 1 § 

fttt^ts±sat/i!rSAiLiL2A23b^, ^nrn 

lift— H2EftJgA2AlBK A 1 A2C 1* 2® ^-T^Z 
fl«AlClA2Bl*«JKLTJBfi2Sn«o UttHiJt^ 
?3 2ti, «£Al£gA2N2±0jSBlfc]MA2££ 
*S-Stft**<4 5 - k:a*J:5 4«.AlBl*#». 7j<¥S 
tcWLT4 5° «^ftffiAlBlCl-p±IHfttt*«II»L 

50 fct^Tfe^o 
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[0091] jteWR?3 2*a«Miaeys-&, «*Lfc 

H ft Htf^Hg&fcfflfr tt^fi!? 3 2 ©B5 A 1 C 1 B 1 Rtf 
B»T*tt¥#?©ffi©-S5 A 2B 1 C'lfc jfiBfcOjWSli 
SftTVS. COi3fc-LT«|j««nftH3 30JiaHE 

l©S^ffiolt«-rSA^^9 0 o IIIgLTS2© 

[00921034a, 033 ®%S&g8l8&Kl£V &ty 

#F32tt, 01 5©^yXAi:KIi:affi**L, 03 io 

fc«&fcV»TVS©te:*fU HjSA1*^A,T?W5^ 
T£?JEJ©K#ffiS 1 R 1 B 1 C l£fg2 ©Ktfglffi o 2t L 
T^rrSJBtffc&LTl^S. ft^S&fCffiLlMlNlRl 
Sl*^l£DSI<faSolT*feSo miOEI^fflolfc 
2 H]5W LTSg 2 ©ESt«ffio 2 

*»sa«±3Sreaiiw«. *ttB£»sii, 03 3©7t 

f <, ttffiS&T-tSx*;!/^-***:*^. 
[0 0 9 3] 03 5«, a^7hi:LT(D^i?^ 20 

IDE I Rfc±ffiDGKH«it£l,Tfc»K SltDH© 

7IC»ftlfcM|-effBBDE'IHfc4 5" T»3fcS»* 
ffiC2BlR2S32;BtffitSET*±ffiDGKHi:4 5° T? 
3£fc>SffiC2BlRlS2tfr€>&S93(3:K£BlRlS2C2 
S3R2^%^fi2LT£.5o Wfctf^ynS^ttSBfiX 
o-fex*JSffl-r5ili:K:J:t), C©«k5tc®lffl^ji© 
*Bffi»«*«3fi-r S C £ *< Brt6"P« S 0 30 

[0094] 03 6 a, 03 5oym^mm<o±mKm 

icmfifV XA 3 3 £}g^LT0 3 5 4>»BX&88-?£ 

s±73ttfn*-rsi^— *ftr-ix©^[Ri*9 o° siRis-e 

TA«©^lRlfc|SIi;^l6llcfflW*-arS<J:3fcLfe)fcK^ 

±#fc|p]tfTffitfc£S^;J:XyXA©TM£;U»L 
T£ffiT9 0° *l6i*SATA«J1fi»OiW*krat;*lRl 

fcftitsns. 

[0 0 9 5] 03 6 ©HJfctWTtettfcXyXAE 

03 7 (4, H3 5©)fc»aaft»©±ffifc: 
2I3©£IMfflo3£flMLT03 5©tt8S£&greS 

*±*fctawrsu— tfe-A©#iR]%9o° «i«o«-& 

TXI*©73 Ir| fc H U73 |6]Kttifch*-eS J: 3 1 Lfcftggg 
&f§£^-t0T-£S. glufSnl^flSLfcKatllo 1 fc o2 
kTKjWbT±»Cift^TSiaii:3t*}te»H:«ffilniI* 
86 Lfc* 3 <D5.mmW o 3©Tffi£ 4 5 0 T*A#* 
LTAW^Ig©3t$4fc|Bli:7?(R)Cfi5t«^nSo *H»J 

©^^umai^-rct^pjfjiT-^ntf, *©»** 
atffti/^v^fu^feSo so 
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[0096] 03 8«\ aas©^R?3 2«a«ras 

3 9fctt!)tttt, SV^< LfcftSSg«8 3 0T&S. 
Rffifi, JP£3hud. Sg3 0mm©fc©^ffll^ o 

?Stf RSOtmi: HSf**H» U^rtBM t *ffli/>Tft 
**?©ffltfrffi*P9fifca&LTJ&*. ffl*©3fc¥»? 

[0 0 9 7] 03 9&, 03 8©nffi©f^to»)tC3y^ 
-}-ffl©£tf 1^X4 0 3 0£8£Lfcfc 

©**-f0T*fcS. 3y*-hfflb>X©tKDS«Alffi 

<lt, «usrat*ft<'r*©««»su\ Jg»©#¥ 

*i?*<M?iJBEH2*iT l/^XomhfcaiS&JfflJf** 

Wfas«a!iEJ:»)a^«n, )1£Bsir«3o*jb*l 

TVS. c©J:3t«fi8Snfc3y^-^i:)lfi.K^f8 
fc£J:>K ¥*ttb-ifgB±#©^fiitaSp a p**^Tffl 

[0 0 9 8] 3tWIS : ?*«-5JC7C^WH»f*b>XT?a5S 

[0 0 9 9] 04 0«-#^fiHSr$U>X©ftfll* 
KWr*H. 04 1 tt-5*C7a**BJf*l'VX*H^fc 
tt9*fR?©»«HT?;6So 

[0 10 0] $frf\ *^ffl©^ga8§©%B£aRi 
atOl->TlttW-rS„ 04 0tt> *SSTffl^5 0. 5 

tr-yf- (tr-y^ttuyXrtt^a^cHKS^a 

T) ©Jt*SL**-r*-3fc7C»*a»f*b>XSI53 
2©Biffi0*SLTVSo C©-^7C^B*f$U>X' 
Kft3 2tt. ¥fi#©^;tf5Xf**»6ft»>. 

ot-»T©js*f*©— ^7t«s»w, x^-mmr-* 

Lfc**8pT*gfei8VB8r$nO£gsU iH;£|6]©4iS65 
llKitrK:oftTlpWf*ffl*<*SK:/J>« < So TVS. 

m^t<om^mmmo. ost&s. <i©fct 

©0. 5lf-y^#^.SUVXgLttfe«J:^ 1 OmmT'fe 
S„ 0. 5 If y Sfc&©U>XgLti\ 

Hffi^atflfttfcOffiHfcJSlJTMtfcBftSLfiS. 
[0 10 1] CCT-04 0Kfi*ttS±£©ASifffia>e.A 
ItLfc^a • b • d • efi, ^n^nA^JiSSE^©® 
Sf*©SK«i;fc««*StV>TlxyXrt*Jt*, a' • 

b' -c' • e ' fc4oTT75r©ffli*ffi*>e>m»-rs. 

TiBQtU c' fcft-aTfflSi-rSo 
[0 10 2] fi£*©^|gjjT^b>Xi:LT(i, M 

lRl*>oT«'>bTl/>SP3tttt©^^^«:^6iS:Sfe 

©tf-flSftT-fes. una, ^xtjsanatiKsu 
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0«ffiiRM^?iiEt-*fci6{c, %*ttrffll<:B8r¥£fl:* 

jttK«3eLT+*©ffi"CaS<, 4£MUT'te<&aj:5 

[0103] C © «fc 9 a-*7C»*B*f * U>XE* 3 
2*, 04 ncjjrrj:?^ AW^O^ttK¥^ i P 
35tf7j<¥®»c*fLT4 5* ©<i&ftS£&-f <k 5 £EB 

Iffl3 4fcAaf-fafc* Al>f®3 4-Z?©i|g#£PlQlT* 

#r £ . pi q lBo^jtfitt^h^nBU^oftfi*^^ 

WO. 2 5t!«y^-OffiaiTO^P2Q2tt, A&fBfK 
itLT4 5° <£^TB^7y«£>«^n 0©{M, BP"5 

Tf±£?>C4 5° «*, SlS^*lRH/^4>P3Q3t 
ftoTtfttf-ra. f5x ®K3ia8©ffl¥OiRl#««b>' 

[0104] 04 2tk—2Gv&itmiimi'>x<Dyt&m 

©#&£&#§&> Jt»^6©ffiW^K:ttteS«tiS5iJL 
I^T**9 0" HUES*. J6fc*»t»TttfclBWLT 

^a*>©<k^t^-rafe©i:LTvs. hj-s, 04 1 

<i7U^«tE?JLf;ftgSS&i§3 0%ffl^tUf, 

®»f^U>XS^3 2t(R)A^TAW-ra. ?;LTtfJlt 
ftfciu ^^-©<i¥©lRjt^A^B|tltLT9 0 o Big 
LTfcO, Xh^XftCE^Jtt&^tffc&a, 
[0 10 5] c©<fc?lcLT, -iSSLbfclBStffcSM 
L1i$9t<DXh7'C7ytLltt* %&£$83 0li:J: 
<K M*»»±»?ttca»>ILftXh5-l'^ , 3tLolcai)i 

^na„ 

[0 10 6] ±fE©#tj££fi*T«, — o©xh-5-rXft 
tfT^*. SJoT, «^i£tf*S4fiHM*£ftE5«JL 

a. LfrbfttfS^flLtli, ISOXh^/TtlcWL 

*jLfcssmu9o o iniEf acfcic&aa*, <:©*§£• 

K£U-tftt**8a a. 
[0 1 0 7] 04 3»gyo-*jc»*jffl»f»u>x*« 



^fc3fc¥*?©*raBT?a&*. 

[0 10 8] C<0%¥m?3 2(i¥fi«©^7?5Xft: 
K&oT^a 0 IITSU— !fJt^^^?©ffit»L 
TB8r*©K^3frCBSrU OTT^SWLfc©^, M 
i:^^?©l?*aStgS?-raci:KJ:!), )U# 

(i¥©ir)#^4 5° «ttTA«f afctamcttflwo 

a 0 co±5ic»w-anfc3i£**f*4 5* Mtt^wi 
t-m^jem-t a i:#BJ8i!B©ttKggi8*t#a e t- 

2a„ c©Jt**?ttBSf**'¥*0-*0f|llffi*»6J|l 

a?, S5i*^#T*sai:i/^fij^feao 
[0109] 04 4 a, ^*5x«©Mffi©wjK-ra 
tt«fcB4jP9ttfcB*f**»fws«fti|ine»»*jei« 

20 >*F-XLfcnffs©w**#-ra^*7X©Aits 

fcttjihfffifcK4 5° Mi^WROfHMjM>np««-r« 

a a A«ffifc*¥fcA«rt-aai¥ft)ia»tt» 4 5° 

fc^rattgp^T'AWttHtc <fc 9 ftfcaBJJf*>*§ttTffiI 
TtttfJSlHlU )m^g5©*>L>T-¥P3tt©^(c¥?TK 
&a 0 MfiHtttttHffiO^RttWiMcaLiicTSKaH 1 

9 0° s*a«iSTm»ffi!b^ffli*-ra. co^sti, 

[0 1 1 0] 04 4 ©ftSS£$#§«\ mtcSBitft^ 
«S?*IMWMILT«hM-«jH(3B«a:<. ¥W7X 

v>?fijj^*wra 0 

[0 111] 04 5fct, £/U>K'J*;UU>X^M?iJE 

40 *ta^H%Si^»lRlE8ILfcfe©7?feao AlffiK 
7k¥tAS*-rafii¥4^tt, 4 5° fi^fti/ijy K'J 
*;bU>XTA»ftBt J: t>BftaB8M3*£ttTfiPF 
tttftelelU Mlcm*fffiA^4 5° »J>K 'J* 

;UU>XT-{i¥$4*^H-BlS'9 0° ffiHILTffi^®!b>^ 

mw-ra. *jtBaasg*fiiffl-rai:i:icj:»). y-7 

[0 1 1 2] 0 4 6tt, SJ©'>y>KU*;UU>X*jt 
?'JEBL7cJtK^S*S-r0T'fea o iio^Bstttt 
so tt, »fffl* , -0©R3llT-B$n7c^%Lfcv";>F , JA 
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;l/UVX©a%4 5° <£W-TM5!ieBLfcfc©*2H* 
£fcA,T'*t[R)IEB Lfc & ©T'fe£„ 0 4 5 ©~> 'J > K 'J A 

[0 113] 04 7tt, TJWffifcffiSJStA'PittSffi* 
^Lffl!l®^¥tTT-F , 3g)5A^SgtC&oTV>5^^5X^ to 

*¥ffi£*fLT4 5* ^LT^So AI*ffit*¥KA. 

i<04 5" ffiv^fcP3eaai-i?«¥««^8t«tf9 0' fig 

[0 114104 8 «\ )tf^XO?P>^*^M 
4 5° «^fcffl^ffi**ft»J«Lfcfc©T», 04 7© 

[oi is] %&%tmimtFr&mmtz%¥m : ?z@. 

[0 1 1 6] 04 9 (a) &D*04 9 (b) tt, /W-r 

u*7 r 7 i wi'x**ijffl-r*y&§*f*^-rHTft5. k 
H*f*fii«bT+i&«»6*nci«i*»5 tcanr 

r-f ^XttJt^^X^y^Xf-y^Bftt), 
[0 1 1 7] 05 0 (a) Rtf05 0 (b) W\ 55t 

5. c©,k54^iS«©}»*#-rS7^;l/y->tg 
ttx y > $rtt* l/^" U * ffiK * D ftfdcf % C *<T? t 

So 

[0 1 1 8] 0 5 Hi, VX£g!>©7U*;l/V"->:|g£ 

5£&©xy ? h^is^fcfe©T'3&5o xy -v vwmt 

0 5 0 ©7 y fifiJfflJtt^iR? Ha*£>fr 6 



34 

y«ti^FSH^tt:©vx^T*X'J » httMtrtcfclcJ: 
[0 1 1 9] 05 2 tt, B*f*SlfflLft3tt*«f*^« 

5o c©jt«aaMitt, «w«*¥ic»ut4 5° «^fc 

Jtt^iR? * »J -77 W \s-*f94*- FOgttBX h 
5 -1* XStttJS LTitWWfcRtf ft fe ©T*feS 0 7j< I P# 

ftnfcfcC3SH0ffiStf*#^©-ZN WXMIfi 
T*Slc|B)U73lp]KlRli;S7cttfi&HlLT, fg)S«e|9 0* fil 

[0120] (mm 3 ) ^ 5 3 0«, 

5„ RiNWtlx— WaeHftl^— tf^Btt. HfiSM 1 © 

«g©««K:E&ti3IK«ax*;M^«Htt** < * 
frofco c©x^l/4 r -**SE!ik:fyfflL<J:5 fcf 

-VM*- Fl o<D&m#%ftz\-7-<-?zm^M&. 
mm f i**rrsii 1 ©«e«p>x 2 0 1 «t »i x h 

7°t aS**lR) t IRS LfcgCTtKSgSS 3 0 *ffll,^T 
*Wr**2©a*U>X4 0Ttt?«U— tflf-A© 
0 ©§7tffi±©/J^^ V^tcx^;l/^-^rlRS[^-S5 0 

2/ f 1 ^*S73(Rl f 2/ f 3t T'S^SlRS73^fflV>Tm^ 
©»EV>ISHtCX*;l/4 ; -**+ - r5£:fc^T*So c© 
fc46^fifS0iJ.l ©iNf{*U— !fStB*|iJ«Lfc*W©¥» 
{* U-<ffflBH# b~ ygBf±> 'J -77 U-C U— if ^ 

-r^-K 1 o©ttj*%*aicgffl - e*3fc«£0l*u- 
if 8 o©^ffifae^fepititc-r-5t©T'fe5„ h#u- 

■If^tLT, YAG, YLF*ifam©H<*U— «fj|5 

?©ea>, Qxi'-y^ssaeiftJS^^trH^i/— 9* 

©AStf^'J :i-X£-ft*fcoTfrfenTk&V\, s 
(tU— «R?ttSKlRftU- J (f^ a B B (YV04) T-So 
Ttfi^. *«W©#»ftb— tfaiSHftU— »f*BK 
<t»), 1 0W©¥Sif*U— tf^*ffll/-«T3W©YAG 
U— »fW7J*t#SCi:^-Ptrco 
[0 12 1] 05 4 *BW©«:7 7'rfV<-»JCi|i8 
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-6 OT*;»ftLT@ftU— *f 8 0<r>mmmk £f S„ ft 
A(Dl^;^-*3 «J h LTff SlKgfc2-£Sfci6© 

jStfg^fcfcSfUjStf&So *^0)t7 7l'^-«^ 
^^b-nfi!lg@ftU— (f^BtJ;*), 10 

ftb— *fliW^ffl^T2W©Y A G U— tftfiT^ff 5il 

[0 12 2] 05 V-TTU^^m^U— VM? 
£ 2 offll^S c t K £ D ffi*£^Lfc¥«lttl'-tfi!i 

fi@ftb-+fS§£iiH£Tsxn-y*0T-&s„ 

tt> S2S^U^X4 0, 4 0' tm$ils>X5 0t<D 
mzmftV:-L.X-?Vv$ (PBS) 9 0*fflt;tfc*>© 

t*&3o dftif-Axxy 7^9 0 as^iRi^s^fc: 
-r^ttb— i o, io' ©tH^^si^a: 

^©la^teMtdftlf-AXXy 7?PBS9 
0£KSU -73©m^^PBS9 0^il3iU flW© 
fflWP BS 9 0©5j*ET*KtJLTl^2ttTj|Utib 
>X5 0CAWL@#U— *f 8 OOHligEt^^n 

SlRjttC^dStlSo C ©<£ 9 £«/£-fS;: 

2o©¥#f*v-^f§?©ai*£?pa-f s c tftr°%. 

[0 1 2 3] 05 6 li, SiJ©m*fgti5C^a»ttb— ^tai 
SHttlx—tf^H^-riaffeSo 15 5 0^1/- 
•fSl^Hftb— fggT*«. (Ift^ft£it££-t!:Sfci& 
fc^jgttb— !fS^©fc©^5WKi^Lfc*\ 
Hfig^jT-a, *-©ftfct)fc> -^Otii^C l/2Sfiffi 
U/21© 9 5^&^#T^So 0^ dftlT 
-AXX'J 7?9 0 ©£IiJfcfeS¥II{*U-- *fSMfr£> 

©asiiT'eTt^liT'fie-i.xX'j-y^^ii^i oo% 
iijif So -yjUftz-iiz-fv y ? 9 oo±izmfrn 
fc^ni* b-Hf mmfr e. ©ms{iftft3i« A/2S95 40 

£i§j®LT{ift7j|R]tf9 0° [Hie-rS/ci6, dftlf-A 
XX'J-y^dftBm 0 0%£j£t\£f>f:&-fSo CCD 
i3lc LT, -o©¥#&b-if=gBfr£©ttJfc£fiift 
tf-i*XX'J •y#T£$2ftT@ftU-+fgB8 o©a 

SffitSH¥$nT@»u— tfii^iae^So £©£? 

[0 12 4] 

[^©x&m] «±«iWLfc«j:3't, ^mm^m&is 



[0ffi©fS#&M 

[01] 'JnTTb-f U— <W*-K©1<— • ftT-A 
[02] fi£*8tfi©¥3§#U— *fg«*IHBB-rs7n-y 

l70 o 

[03] #5gW©¥*ttb-1fgB©¥ffi0o 
[0 4 ] 0 3 t^LfciWif*U— »f«jl04ffiH. 
[05] QCWLDI?^fflV\fc*^©^j«$U— tfg 
B©¥®0o 

[06] W7r^/t»ffl^ft*^fc««i|s»ftb-1f 

«a© 3 P®0o 

[07] 06 K^Lfc^Wtt U— *fgg©3:ffi0„ 

[08] *SHH©3ias«sai*8ttwra7'D-yirHo 
[0 9 ] wa&wmnmissait t Lrotf&mwwm 

[010] 2ftos«ffioffl^a:-wi£Kaaft*-r*«^ 
©Ma«fffi^-rs0 o 

[011] g*fffits$-^ss*f©^^iftH^-rs0o , 

[012] =fl«©»tt*Lft3^ilHF*^-rj6ffiH.r' 

[01 3] 01 ziDKmkttmmwhrc&mvft 

[01 4] 01 3©ft8SS&3gKM£it£X'.;XA*tt 
toLfcg'Jffl*^B^^g§©^ffi0o 
[015] =fta&©JBtt*Lfc3fe¥i(S?*^-r»S 

0o • 

[01 6] 01 5©ft^jK?£M?iJEBLfc#f§BJ3<Dft 
R£&88©*HaH. 
[01 7] 01 6©3ttBa«SK|EtiSft7*UXA*^ 

[018] sfflcg^ffl^-rs^ftttxyxA*^* 
[01 9] ftftttxyxAoBasKwrsH. 

[02 0] 01 8©^* : f*M?iJiB§UT«c.nSJt 
¥K&88©f4£H. 

[021] 3<a©siifa«r*'rs^ttxuxA^6ft 

[02 2] 02 l©Jfc*JR?*MMEHLT»5n*3ie 

[02 3] 02 2©3tKSaft8gfc9«©-tt«iftjasS 
ftg§©£tt!0o 

[024] 02 3©ji6aj«»8»*»ja-«-**j**»iwr 
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30„ 

[025] m 3om&m&m£mz)m<owmitisi 

[02 6] mz 3<nm&%.&im<Dm*mmtz>®<, 
[02 7] ■E.nmr/')Xh^mnmcm^t>^rm^ 

[02 8] mi 7^com^f } )XL.^mmsLxmc 

[029] ?77vxi±frz%zft¥m : ?**t®m 

0o 10 

[030] ?77vxK*mmwhT%t>tiz>m& 
[03 1] mmmmtzmi zKttfotzf&m? 

[03 2] 03 lC^fR^M^JKBLTffSftSft 

[03 3] KM^fjffli-i.0 1 2\znmz>mm=F 

[03 4] 03 3©^8§^§§(D^tS^t^< L 

[035] 034 o>m>mm t mm*~&m?tmm 

g§©^10o 

[03 6] 03 5<vm>m&m^ft-7vxi**&isL 

[03 7] 03 5<D>m%.m&<D±mK^lcm3<DS.M 

0o 

[03 8] mk<Dyt¥m?*mwnmmK>mKm> 

[03 9] 3'J^-hffl©ttttUVXfc^^fi^ 30 
£-Lft£><D$:5jrf0c, 

[04 0] -^7C^Kfif^b>X©{tffl^l»B^-rs 
0, 

[04 1] -XKfttsmmmisyxzm^cx^m^'D 

I4S0O 

[04 2] 04 1 ©ft^fS?£M?iJBEBL*:)m^!§§ 
OI4I10.. 

[04 3] SUO-^7n»^S»T^byX*ffl^fc^^ 
?<D$tti0<, 

[04 4] ^**5X«OiS®Kll^P3«©S}ft^^ 40 
[04 5] ->U>H'J*;H/>X^M^JffiSL/c:^SSS 
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&§§©&m0 o 

[04 6] SijO^UVK'J^^b^X^M^JEHLfc^ 

Kg&§§©*ttl0,> 

[047] xmtmffitbw&mzii-rzmm 
[04 8] im-x^xoyxuv tfrm&Ltcim>Mk 
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